ACQUIRED: AORTIC ROOT: LETTERS TO THE EDITOR
ACQ
Authors have nothing to disclose with regard to
commercial support.
PLAN, SCAN, MODEL,
PRINT, MANUFACTURE,
AND IMPLANT
PERSONALIZED
EXTERNAL AORTIC ROOT
SUPPORT (PEARS)
To the Editor:
New technologies of their nature present previously
unimagined opportunities. In the case of 3-dimensional
(3D) printing, the opportunity is to do more precisely
planned, individualized procedures.1 In 2000 when the
engineer Tal Golesworthy stood up in an audience of people
with Marfan syndrome and their families, to question the
lecturer (T.T.), he spoke in a language that we surgeons
did not understand. ‘‘Computer-aided design’’ and ‘‘rapid
prototyping’’ were arcane phrases2 but, now known as 3D
printing, the concept and its implementation are easier to
grasp.
The central picture makes the point. The 2 men are
father and son. Each is holding a 3D printed copy of his
ascending aorta. Both have the morphology that we
associate with Marfan syndrome. In the 37-year difference
in their ages, the father’s had become dangerously large;
the son’s would inevitably have followed a similar
trajectory. The father’s and the son’s aortic models were
used to manufacture the mesh sleeve that was implanted
around their aortas in December 2016, 12 days before
this picture was taken. The rigid 3D models, on which
the sleeve was made, have now done their job, and the 2
men have them to take home.
As elegantly demonstrated by Hermsen and colleagues,1
it is now possible to have a 3D replica of the anatomy so that
thinking, planning, and (in their instance) rehearsing the
operation, can be done in advance. This diminishes the
need for ‘‘workmanship of risk’’ and brings the surgical
operation closer to the ‘‘workmanship of certainty.’’3 We
no longer accept ‘‘trial and error’’ as the surgeon’s lot in
life: we have to reduce error to a minimum. The less time
that that is spent thinking it out and making tentative
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surgical steps against clock, the smaller is the degree of
collateral damage of lengthy operations and the nearer we
get to an ideal anatomical result.
A 3D modeled Personalized External Aortic Root
Support (ie, PEARS) has now been in implanted in more
than 99 people followed for approaching 356 patient years.
The closeness of the fit allows complete incorporation of the
mesh support,4 stabilization of the aortic dimensions,5 and
maintenance of aortic valve competence. The precision
manufacturing made possible by 3D printing has made
this a personalized approach with a predictable result.
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Reply to the Editor:
‘‘Innovation is not just novelty; it is novelty that
works.’’
— Joshua Sharfstein1
‘‘It is easy to be mesmerised by the purported benefits
of the digital age.’’
— Douglas Ruschkoff
We read with interest the letter by Treasure, Austin, and
Pepper2 and congratulate them on their early results with
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